AUUUA motifs in the 3'UTR of human glucocorticoid receptor alpha and beta mRNA destabilize mRNA and decrease receptor protein expression.
An association between a gene polymorphism of the human glucocorticoid receptor (hGR) gene and rheumatoid arthritis has recently been suggested. This polymorphism contains an A to G mutation in the 3'UTR of exon 9beta, which encodes the 3'UTR of the mRNA of the hGRbeta isoform. The hGRbeta isoform can act as a dominant negative inhibitor of hGRalpha, and therefore may contribute to glucocorticoid resistance. The A to G mutation is located in an AUUUA motif, which is known to destabilize mRNA. In the present study, the importance of the mutation in this AUUUA motif was further characterized and mutations in other AUUUA motifs in the 3'UTR of hGRbeta and hGRalpha mRNA were studied. hGRbeta and hGRalpha expression vectors, carrying mutations in one AUUUA motif or all AUUUA motifs were transiently transfected into COS-1 cells. Each transfected vector was analyzed for the mRNA expression level, the mRNA turnover rate and the protein expression level. The naturally occurring mutation in the 3'UTR of hGRbeta mRNA increased mRNA stability and protein expression. Mutation of two other AUUUA motifs in the 3'UTR of hGRbeta, or mutation of all four AUUUA motifs resulted in a similar effect. Mutation of the most 5' AUUUA motif did not alter hGRbeta mRNA expression or mRNA stability. Mutation of all 10 AUUUA motifs in the 3'UTR of hGRalpha mRNA increased hGRalpha mRNA expression and mRNA stability as well as expression of the receptor protein level. Thus, the naturally occurring mutation in an AUUUA motif in the 3'UTR of hGRbeta mRNA results not only in increased mRNA stability, but also in increased receptor protein expression, which may contribute to glucocorticoid resistance. A similar role is suggested for two other AUUUA motifs in the 3'UTR of hGRbeta mRNA and for the 10 AUUUA motifs that are present in the 3'UTR of hGRalpha.